Time in the market substantially reduces the risk of loss resulting from holding both stocks and bonds. By focusing on a downside VaR risk proxy in 25 emerging and 24 developed markets we show that the downside risk of both stocks and bonds is greatly reduced as the investment horizon is increased beyond 10 years, but the risk reduction is more pronounced in stocks. We also show that emerging markets have substantially greater downside risk than developed markets. The results suggest that investors should be very aware of their investment horizon when making asset allocation decisions, particularly into stocks in emerging markets. 
Introduction
A Google search of the term "time in the market" returns literally tens of thousands of hits.
Numerous financial commentators, fund managers, and financial planning websites advocate that it is "time in the market" that is critical to investment success. The claims are based on research that shows that in the long run stocks tend to outperform bonds, but as short term volatility is greater for stocks, shorter time horizons may result in lower realized returns compared to bonds. As such, an important practical investing question is: "How long do I need to be in the stock market in order to be confident that I will earn an adequate return?"
This question is particularly relevant if an investor has a predetermined exit point (e.g. retirement) and has to exit in a bear market or market crisis.
Unsurprisingly, many researchers have addressed this question. Siegel (1994) shows that in the long run US stocks outperform bonds and risk, as measured by standard deviation, is lower for stocks than bonds for 30 year investment horizons. In addition, since the beginning of the 19th century, no periods of 17 years or more produced negative returns after inflation for stocks. These results, which have attracted considerable attention, have formed the basis of the argument promoted by proponents of "time in the market" or "time diversification".
They suggest that better years more than compensate for poorer years over the long run, resulting in diminishing risk as the investment horizon increases.
Additional support for long horizon investing is provided in Porterba and Summers (1988) who report that variance ratios are lower for long compared to short investment horizons.
They believe that this is evidence of mean-reversion in stock returns which would justify increased equity allocations for long horizon investors. Campbell and Viceira (2002, 2005) show that both stocks and bonds experience less volatility over longer investment horizons but the effect is more pronounced for stocks. Further, Campbell and Viceira (2002, 2005) show, that for mean-reverting stocks, the optimal asset allocation policy for stocks is higher on average for conservative long-term investors.
However, the advantages of time diversification are not universally accepted. For example, Samuelson (1994) and Bodie (1995) argue that investors with constant relative risk aversion are unaffected by the investment horizon and therefore stock market risk is not reduced by the passage of time. Also, Jorion (2003) finds no significant evidence of long-term mean reversion using variance ratios in a sample of international markets.
Several recent studies have examined time diversification in international markets. Dimson, Marsh and Staunton (2004) examine real returns for 16 developed markets and find that over the long run, equities outperform inflation in every country. The authors argue that this is consistent with higher expected returns for risky equities and is essential if equities are to be attractive long-term investments. However, the authors conclude this is not evidence of guaranteed superior performance over the long run. Jorion (2003) also investigates the persistence of investment risk across time horizons in a sample dominated by developed countries. Jorion examines real stock returns over holding periods of up to 10 years and is to the best of our knowledge the first paper to explicitly use the value at risk (VaR) metric to measure downside risk of investing in a market. Jorion provides evidence of greater downside risk of investing in stock markets outside of the US, and of downside risk, and worst loss scenarios, declining as the investment horizon increases. Further, both Jorion (2003) and Dimson, Marsh and Staunton (2004) show that downside stock market risk can be reduced through global diversification across predominantly developed markets.
This study extends the work on time diversification in several ways. Firstly, the VaR downside risk metric is used to compare the downside risk characteristics of both stocks and bonds over different investment horizons, extending out to horizons up to 40 years. The addition of downside risk in bonds is relevant as investors face a trade-off between investing in stocks or bonds. It is worthwhile considering the distribution of ending points for equivalent investments in both stocks and bonds over different investment horizons.
Secondly, no study to date has examined the influence of time diversification for a large group of emerging markets and compared the results to those in developed markets. The benefits of holding investments outside of the US are now widely accepted by the financial community and the importance of non-US markets also appears to be increasing, with fund managers increasing international allocations in both developed and emerging markets. For example, it has been reported that in 2007 the average global asset allocation fund had 57% of its money in international markets, compared with just 37% in 2002 1 . Our study provides additional insight into investing in non-US markets by examining potential US dollar based returns of investing in both emerging and developed markets.
In the study we take care to measure returns from a US investment perspective by converting local currency returns into USD returns. Using US dollar total returns gives the study a realistic investor focus and means the results we present were achievable by an investor based To be clear, we are not suggesting that investing in stocks is without risk. Indeed, a stock market investor always faces the risk of entering the market at the beginning of an extended decline. Rather, we contend that the risks incurred by an investor in the stock market are greatly reduced if they have investment horizons of 10 years or more and, given the evidence that stock markets tend to out-perform bond markets over these long term horizons, long term investors should ensure they have adequate exposure to equity markets.
The rest of the paper is organised as follows. Section 2 presents the data and selection of sample countries and the method is detailed in section 3. The results are presented and discussed in section 4 and section 5 concludes.
Data
We use monthly USD denominated stock and bond data from Global Financial Data (GFD).
USD denominated returns are used to replicate actual long-run returns to US investors. In addition, the use of USD returns helps adjust for the effects of inflation over the long-run. The sample is selected from the 24 developed and 25 emerging markets included in the commonly followed Morgan Stanley Capital Indices. 4 Bond market data are unavailable for 14 countries so we are restricted to conducting our analysis on the stock series for each of these markets.
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There have been some changes to the composition of the MSCI since we generated our results. Luxembourg is no longer included as a developed country while Jordan has been
We study the total return gross stock index and the ten-year government bond total return index for each country. We follow Jorion and Goetzmann (1999) and use all available GFD data for our selected countries. This means our data has various start dates which make it less meaningful to directly compare countries performances, particularly if the span of coverage is relatively short. However, the use of the data allowed us to examine the impact of holding horizon on the measurement of downside risk in each location. 
Methodology
To construct our holding horizon return measure for each country we define P t as the value of the stock price index in the month t. Annualised returns are measured over multiple months k and denoted in annualized form R a :
where n is the number of years in the interval, i.e., n = k/12. Investment horizons ranging from 1 year through to 40 years were examined on a rolling monthly window basis. By using included as an emerging country. In addition, we were unable to source data for the Czech Republic. The length of the available data varies on a country by country basis, which means the number of qualifying countries in each investment horizon varies. To ensure comparability between stock and bond markets within a country we choose the most recent start date of the two series and take this as the start date for both series. We also apply a filter that drops an investment horizon in the country whenever the sample size falls below 50 observations to ensure our results are not driven by outliers. After these restrictions, 49 countries with stock data and 35 countries with bond data qualify. Almost all of these qualified for measuring returns out to a 5 year horizon. At the 40 year horizon there are 15 countries with stock data and 23 countries with bond data that have qualifying series.
The number of return estimates generated for each horizon per country is equal to N-
where N is the number of monthly observations available in the country and (t-k) is the investment horizon defined above. Effectively this meant that for the US, for example, where the data begins in October 1832, the number of monthly index observations through until September 2006 is 2,088 months and the sample size for the 40 year window assessment in the US is therefore 1,607 periods (2,088 -(40*12)-1). When we take the complete pool of 15 countries that have 40 year horizon data the sample size is 8,965 measurement periods, while t. The sample size for the 1 year horizon is 24,672 measurement periods.
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While the method is not biased by predetermined entry and exit points one drawback is that each investment period observation is not independent. For example, for France there are only 11 truly independent 10 year investment horizons from 1895 to 2006 observations. With the exception of Jorion (2003) and Dimson, Marsh and Staunton (2004) , previous "time in the market" studies have focused on volatility measured by standard deviation as the risk measure for stocks and bonds. The problem with this approach is that standard deviation includes both upside outcomes as well as downside outcomes in its computation. Our study therefore extends these works by applying VaR to bonds as well as stocks and examining investment horizons greater than 10 years.
Results
We examine the risk of stocks and bonds over a range of investment horizons from the short term through to the long term. We find the risk of both stock and bonds, as measured by their 5 th percentile downside return, declines dramatically as the holding period increases, particularly in the case of stocks. We begin our results section with a discussion of the return 7
For analysis of the relationship between stock returns and VaR and additional explanatory power of VaR after controlling for characteristics of market return, size, book-to-market ratio and liquidity see Bali and Cakici (2004) .
characteristics of stocks and bonds over various holding periods and then discuss the VaR downside risk results. Argentina produce negative average returns over medium term investment periods.
The average one year developed market return for all 25 emerging markets is 20.59% compared to 14.22% for developed markets. The average emerging market two and three year returns are also higher than developed markets but this trend is reversed for longer holding periods. For five year holding periods, mean developed market return is 10.10% compared to 6.90% for the emerging markets.
(Insert Table 1 Many emerging markets (e.g. Brazil) experienced hyperinflation. This flows through to very strong local currency returns, but these are often not realizable by US investors as hyperinflation tends to be associated with sharp exchange rate declines. Thus our use of USD returns is more appropriate as it accounts for these distortions.
We present the returns to various bond holding periods in Table 2 . A similar trend to stocks is evident where the average yearly returns are higher for the shorter holding periods. This is primarily due to the fact that the total returns to bonds (capital gains and yields) are positive over time and there is more volatility in short-term bond returns. It is also clear that the average per annum return to bonds is lower than stocks for each holding period. The average developed market bond return over the one-, two-, and three-year horizons are 9.11%, 8.63%, and 8.37% compared to average stock returns of 14.22%, 12.22%, and 11.26% over these same horizons. This trend is also evident in emerging markets. The average one-year emerging market return is 20.59% for stocks and 9.58% for bonds. Mean two-and three-year stock (bond) returns in emerging markets are 14.29% (8.17%) and 11.30% (7.68%).
Consistent with the stock market results, Greece is the best performing developed market.
Again, the appreciation of the Greek currency against the USD is a big factor in this. In the US the returns to bonds are among this lowest of all developed countries which is indicative of the tight control over inflation in the later part of the 20 th century and smaller risk premium attached to U.S. government debt.
For all markets and investment horizons, negative mean bond returns only occur in the two emerging markets of Argentina and Turkey, with Turkey having particularly large negative mean returns for each holding period. The local currency Turkish returns are close to zero so this reflects the depreciation of the Turkish currency against the USD over the 1995 -2006 period of the study.
(Insert Table 2 about Here) For instance, while -6.15% might sound a relatively low loss this converts into a five year holding period loss of 27 cents in every dollar invested. In fact the 5 th worst cumulative holding period return 10 does not improve until investment horizons are greater than five years.
However, the downside average returns score improves greatly as the holding period increases beyond five year investment horizons. For the 10 year horizon it is positive, and for the 20 year horizon the downside return is positive 4.82%. The downside return metric converges to around 6.50% for longer holding horizons of up to 40 years which equates to over $12 per dollar invested.
For emerging stock markets the average one year 5 th percentile return ranges from -21.68%
for Morocco to -91.68% for Russia with an average of -43.58% for all 25 emerging markets in our sample. While annual VaR reduces substantially as investment horizon increases, the cumulative holding period losses at the 5 th worst percentile remain large over the short to medium term. For example, at the five and 10 year horizons the annual downside returns are still -15.11% and -2.58% which are equivalent to losing 56 cents and 23 cents in every dollar invested.
Another way to look at the risk of buying a stock portfolio at the wrong time is to count the number of markets where the holding horizon produces a negative result. Looking down the holding horizon columns we see that no market has been able to return investors capital at the 10 For example, the 5 th percentile worst portfolio for two-three-, four-and five-years are all worse than the one year average 5 th percentile worst case scenario. 5 th percentile level for holding horizons of 3 years or less, and typically the time horizon required for reasonable outcomes is 10 years. Examining the 10 year horizon column we see that seven out of the 22 developed markets that qualified, or 32%, were still in the negative.
The comparable figure in emerging markets was eight out of 13, or 62%. As the holding horizon is expanded ten, twenty, or more years the chance of getting stuck in an inferior stock portfolio reduces dramatically. By the twentieth year horizon you have a 5% chance of being in a loss position in your investment in only three out of twenty five countries, all of which were in developed countries and in periods directly linked to World War II, namely Italy, Japan, and France. It is interesting that Denmark has had a surprisingly low risk market in that by the fourth year horizon the downside VaR is positive 0.49%. Data was limited at the 20 year horizon for many emerging markets but for the four countries that have the data, none exhibit negative downside risk at the 20 year horizon.
(Insert Table 3 about Here)
The 5% VaR bond downside results reported in Table 4 are similar to their stock counterparts in that risk declines as the holding period increases. It is notable that domestic US bonds have a much better downside risk profile that foreign currency bonds. This is due to the exchange rate factor in foreign bonds. It is also evident that bond risk, based on the 5% VaR downside measure, is lower than stock market risk in the shorter investment horizons up to 5 years. For example, in the 1 year horizon for developed countries the risk measure for stocks is -24.49%
while the similar measure for bonds is -13.62%. The relative risk of stocks and bonds, however, reverse at the 5-10 year horizon in developed markets. At 10 years, stock's downside returns average 1.81% versus -1.48% for bonds. A similar pattern is evident in the emerging countries, but the bond/stock cross over point is closer to 15 years.
(Insert Table 4 about Here)
We illustrate the changing nature of risk over different holding horizons with several figures. horizon is short, such as for 1 year, the 95 th and 5 th percentile performance outcomes that can be experienced for developed (emerging) markets are +70% (+135%) and -24% (-45%).
However, as the horizon is lengthened the up and downside return metrics start to converge.
The downside VaR takes on much better outcomes and it steadily slopes upwards into positive territory. After 7-8 years for developed countries and 11-12 years for emerging markets, the VaR measure is breaking even, while the upside VaR is above 10% per annum. 
Conclusions
We explore the relative risk of stocks versus bonds over different investment horizons in a broad sample of developed and emerging countries using a downside 5 th percentile VaR return analysis. The aim is to address the question of how long do investors need to be invested in order to have confidence that they will earn an adequate return. Using US dollar total returns to give the study a realistic investor focus, we find the downside risk of both stock and bond markets improves as the holding period is increased. The value of a dollar invested in 5 th percentile worst performing stock portfolio in developed markets turns positive, on average, after 7 years. The equivalent break even point horizon in emerging stock markets is 12 years. For international bond investments the break even point horizons are 17 years and 6 years for developed and emerging markets respectively. This compares to the break even point for an investment in US bonds of just over 1 year.
An analysis of the 5 th percentile return provides a number of useful insights. Firstly, stock markets in developed nations display broadly similar risk characteristics to US stock markets in that the break even points are 7 years in both cases. Secondly, emerging country stock markets are, on average, nearly twice as risky as investing in the US or other developed country stock markets, unless the investment horizon is over 20 years. Thirdly, international bond markets, whether in developed markets or emerging markets, are much riskier than US bond market investments. It is noted that international bonds experience considerable downside risk without the commensurate upside potential of stocks.
The results across stocks and bonds and emerging and developed country markets are consistent with the view that investors with shorter investment horizons should seriously limit their exposure to risky assets and/or markets. Alternately, investors with longer time horizons should ensure they have sufficient exposure to equity markets, including diversification into foreign stocks in developed and emerging countries. Of course, investors should be aware that there is always the risk that equity markets will have different returns in the future to what they have in the past or that they will have the misfortune to enter the market just prior to a substantial decline in the market. 
